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(54) Television signal receiving tuner 

(57) A television signal receiving tuner comprises: 
an integrated circuit including a mixer (1) and an inter- 
mediate frequency circuit (5) which frequency convert 
at least a received television signal RF to an intermedi- 
ate frequency signal IF; a first intermediate frequency 
amplifying circuit (3) which is separate from the integrat- 
ed circuit (1) and has an amplification degree; and an 
SAW filter (4) which is separate from the integrated cir- 
cuit (1 ) and attenuates adjacent bands out of the inter- 



mediate frequency band BW of the television signal by 
a predetermined attenuation amount. The integrated cir- 
cuit (6) has at least a first terminal (8) and a second ter- 
minal (9) and outputs the intermediate frequency signal 
IF obtained by the frequency conversion by the mixer 
(1 ) from the first terminal (8), and the intermediate fre- 
quency signal is serially passed through the intermedi- 
ate frequency amplifying circuit (3) and the SAW filter 
(4) and supplied from the second terminal (9) to the in- 
termediate frequency circuit (5). 



FIG. 1 



to 

U> 

in 
o 
o 



Q_ 
LU 



6- 



+Vcc ' 1 





6^^^ ^12 ^13 I M4 

RF 




Printed by Jouve. 75001 PARIS (FR) 



1 



EP 1 005 155 A1 



2 



Description T ' 

[0001] The present invention relates to a television 
signal receiving tuner. 

[0002] A conventional television signal receiving tun- 
er will be described with reference to a block diagram of 
Fig. 3 and a selectivity characteristic diagram of Fig. 4. 
[0003] In Fig. 3, a television signal receiving tuner 
comprises a mixer 21 , a local oscillator 21 , an SAW filter 
23, an intermediate frequency circuit 24, and the like. In 
recent years, the television signal receiving tuner is also 
formed on an integrated circuit for miniaturization, and 
the mixer 21 , local oscillator 22, intermediate frequency 
circuit 24, and the like are integrally formed on an inte- 
grated circuit 25. 

[0004] The integrated circuit 25 has a plurality of ter- 
minals 26 to 33 so as to be connected to other circuits. 
[0005] A television signal RF received by an antenna 
(not shown) passes through a resonance circuit (not 
shown) and is supplied to the mixer 21 in the integrated 
circuit 25 via the input terminal 30. The television signal 
RF is frequency converted by the mixer 21 and the local 
oscillator 22 and is outputted as an intermediate fre- 
quency signal IF from the first terminal 27 to the outside 
of the integrated circuit. The intermediate frequency sig- 
nal I F outputted from the first terminal 27 passes through 
the SAW filter 23 and is supplied again to the integrated 
circuit 25 via the second terminal 28. The intermediate 
frequency signal IF which is supplied again to the inte- 
grated circuit 25 is properly amplified by an intermediate 
frequency amplifying circuit 34 in the intermediate fre- 
quency circuit 24 to a level necessary for a detecting 
operation of a video detecting circuit (not shown) at the 
post stage, and the resultant signal is outputted from the 
integrated circuit 25 via the output terminal 29. 
[0006] The selectivity characteristic of the SAW filter 
23 has, as shown by A in Fig. 4, a sharp attenuation 
characteristic out of an intermediate frequency band BW 
in order to eliminate interference from adjacent chan- 
nels. An attenuation amount of each of a video interme- 
diate frequency signal +P which is in an adjacent band 
on the upper side and a sound intermediate frequency 
signal -S which is in an adjacent band on the lower side 
from a video intermediate frequency signal P is 45 dB. 
[0007] The insertion loss of the SAW filter 23 is 1 5 dB. 
[0008] On the other hand, since the distance between 
adjacent terminals in the integrated circuit 25 is short, 
the terminals are not isolated from each other sufficient- 
ly. For example, the isolation between the first terminal 
27 for outputting the intermediate frequency signal IF 
from the integrated circuit 25 to the outside and the sec- 
ond terminal 28 for again supplying the signal into the 
integrated circuit 25 is 40 dB. 

[0009] In the configuration, when it is assumed that 
the level of the video intermediate frequency signal P in 
the first terminal 27 is a reference value 0 dB, since the 
insertion loss of the SAW filter 23 is 15 dB, as shown in 
Fig. 4, the level of the video intermediate frequency sig- 



nal P in the second input terminal 28 is -15 dB. 1 ' 1 " ■ 
[001 0] On the other hand, since the isolation between 
the first terminal 27 and the second terminal 28 in the 
integrated circuit 25 is 40 dB, the video intermediate f re- 

5 quency signal +P which is in the adjacent band on the 
upper side and the sound intermediate frequency signal 
-S which is in the adjacent band on the lower side in the 
first terminal 27 appear in the second terminal 28 at the 
level attenuated by 40 dB from the reference value 0 dB 

10 (refer to the straight line B in Fig. 4). 

[0011] Even when a signal of a adjacent channel is 
attenuated by 45 dB by the SAW filter 23, the difference 
between the level of the video intermediate frequency 
signal P at the second terminal 28 and the level of each 

is of the video intermediate frequency signal +P in the ad- 
jacent band on the upper side the sound intermediate 
frequency signal -S in the adjacent band on the lower 
side is decreased to 25 dB. 

[0012] Consequently, interference of the signals of 
20 the adjacent channels easily occurs and the video qual- 
ity deteriorates. 

[0013] It is therefore an object of the invention to re- 
alize a television signal receiving tuner capable of im- 
proving the video quality of a television receiver by sub- 

25 stantially enlarging the difference between the level of 
a video intermediate frequency signal P in an interme- 
diate frequency band and the level of each of a video 
intermediate frequency signal +P which is in the adja- 
cent band on the upper side and a sound intermediate 

30 frequency signal -S which is the adjacent band on the 
lower side. 

[0014] According to the invention, in order to achieve 
the object, there is provided a television signal receiving 
tuner comprising: an integrating circuit including a mixer 

35 and an intermediate frequency circuit which frequency 
convert at least a received television signal to an inter- 
mediate frequency signal; an intermediate frequency 
amplifying circuit which is separate from the integrated 
circuit and has an amplification degree; and an SAW fil- 

40 ter which is separate from the integrated circuit and at- 
tenuates adjacent bands out of the intermediate fre- 
quency band of the television signal by a predetermined 
attenuation amount, wherein the integrated circuit has 
at least a first terminal and a second terminal and out- 

45 puts the intermediate frequency signal obtained by the 
frequency conversion by the mixer from the first termi- 
nal, and the intermediate frequency signal is serially 
passed through the intermediate frequency amplifying 
circuit and the SAW filter and supplied from the second 

so terminal to the intermediate frequency circuit. 

[0015] Preferably, the amplification degree of the in- 
termediate frequency amplifying circuit is set to be equal 
to or higher than a value which is obtained by adding 
insertion toss of the SAW filter to the absolute value of 

55 a difference between the isolation between the first ter- 
minal and the second terminal and the attenuation 
amount of the SAW filter. 

[0016] Preferably, the intermediate frequency ampli- 
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' fyingxircuit is provided atthefront stage of the SAW 
filter. 

[0017] Embodiments of the present invention will now 
be described, by way of example only, with reference to 
the accompanying schematic drawings, in which: 
[0018] Fig: 1 is a block diagram showing the configu- 
ration of an intermediate frequency circuit of the inven- 
tion. 

[0019] Fig. 2 is a selectively characteristic diagram of 
the intermediate frequency circuit of the invention. 
[0020] Fig. 3 is a block diagram showing the configu- 
ration of a conventional intermediate frequency circuit. 
[0021] Fig. 4 is a selectively characteristic diagram of 
the conventional intermediate frequency circuit. 
[0022] In Fig. 1 , a tuner for use in a television receiver 
comprises a mixer 1 , a local oscillator 2, a first interme- 
diate frequency amplifying circuit 3, an SAW filter 4, an 
intermediate frequency circuit 5, and the like. The tuner 
is formed in an integrated circuit for miniaturization and 
the mixer 1 , local oscillator 2, intermediate frequency cir- 
cuit 5, and the like are integrally formed in an integrated 
circuit 6. 

[0023] The integrating circuit 6 has a plurality of ter- 
minals 7 to 14 so as to be connected to other circuits. 
[0024] In Fig. 1 , a television signal RF received by an 
antenna (not shown) is passed through a resonance cir- 
cuit (not shown) and is supplied to the mixer 1 in the 
integrated circuit 6 via the input terminal 11 . The televi- 
sion signal RF is frequency converted by the mixer 1 
and the local oscillator 2 and is outputted as an interme- 
diate frequency signal IF from the first terminal 8 to the 
outside of the integrated circuit. The intermediate fre- 
quency signal IF outputted from the first terminal 8 is 
amplified by almost 20 dB by the first intermediate fre- 
quency amplifying circuit 3 provided on the outside of 
the integrated circuit 6 and supplied to the SAW filter 4 
similarly provided on the outside of the integrated circuit 
6. The intermediate frequency signal IF is passed 
through the SAW filter 4 and is supplied again to the 
integrated circuit 6 via the second terminal 9. The inter- 
mediate frequency signal IF which is supplied again to 
the integrated circuit 6 is properly amplified by a second 
intermediate frequency amplifying circuit 15 in the inter- 
mediate frequency circuit 5 to a level necessary for a 
detecting operation of a video detecting circuit (not 
shown) at the post stage, and the resultant signal is out- 
putted from the integrated circuit 6 via the output termi- 
nal 1 0 and is supplied to the video detecting circuit. 
[0025] The selectivity characteristic of the SAW filter 
4 has, as shown by A in Fig. 2, a sharp attenuation char- 
acteristic out of an intermediate frequency band BW in 
order to eliminate the interference from adjacent chan- 
nels. An attenuation amount of each of a video interme- 
diate frequency signal +P which is in an adjacent band 
on the upper side and a sound intermediate frequency 
signal -S which is in an adjacent band on the lower side 
from a video intermediate frequency signal P is 45 dB. 
[0026] The insertion loss of the SAW filter 4 is 15 dB. 



[0027] On the other hand, the isolation"between , the * 
first terminal 8 and the second terminal 9 in the integrat- 
ed circuit 6 is 40 dB. 

[0028] In the configuration, when it is assumed that 
5 the level of the video intermediate frequency signal P at 
the first terminal 8 is a reference value 0 dB, since the 
amplification degree of the first intermediate frequency 
amplifying circuit 3 is 20 dB and the insertion loss of the 
SAW filter 4 is 1 5 dB, the level of the video intermediate 
io frequency signal P which is passed through the first in- 
termediate frequency amplifying circuit 3 and the SAW 
filter 4 in series and is supplied to the second input ter- 
minal 9 is +5 dB. 

[0029] On the other hand, since the isolation between 
is the first terminal 8 and the second terminal 9 is 40 dB 
(refer to a broken line B), the level of each of the video 
intermediate frequency signal +P which is in the adja- 
cent band on the upper side and the sound intermediate 
frequency signal -S which is in the adjacent band on the 
20 lower side at the first terminal 8 is attenuated by 40 dB 
and the attenuated signals appear at the second termi- 
nal 9. As a result, the difference between the level of the 
video intermediate frequency signal P which has passed 
the SAW filter 4 and the level of each of the video inter- 
ns mediate frequency signal +P which is in the adjacent 
band on the upper side and the sound intermediate fre- 
quency signal -S which is in the adjacent band on the 
lower side becomes 45 dB. The selectivity characteristic 
of the SAW filter 4 can be therefore obtained as it is and 
30 the interference of the adjacent channels can be pre- 
vented. 

[0030] In order to utilize the selectivity characteristic 
of the SAW filter 4 as it is, the difference between the 
level of the video intermediate frequency signal P 

35 passed through the SAW filter 4 and the level of each 
of the video intermediate frequency signal +P in the up- 
per adjacent band, which is leaked from the first terminal 
8 to the second terminal 9 and the sound intermediate 
frequency signal -S which is in the adjacent band on the 

40 lower side has to be larger than the attenuation amount 
of a signal of the adjacent channel of the SAW filter 4. 
The amplification degree of the first intermediate fre- 
quency amplifying circuit 3 has to be equal to or higher 
than a value obtained by adding the insertion loss of the 

45 SAW filter 4 to the absolute value of the difference be- 
tween the isolation between the first terminal 8 and the 
second terminal 9 in the integrated circuit 6 and the at- 
tenuation amount of the signal in the adjacent channel 
of the SAW filter 4. 

so [0031] Consequently, in the case of the embodiment, 
the amplification degree of the first intermediate fre- 
quency amplifying circuit 3 has to be 20 dB or higher. 
[0032] Even when the first intermediate frequency 
amplifying circuit 3 is mounted at the front stage or the 

55 post stage of the SAW filter 4, the difference between 
the level of the video intermediate frequency signal P 
which is passed through the SAW filter 4 and supplied 
to the second terminal 9 and the level of each of the 
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■ '' : an intermediate : -f requency- artijalifylng circtiit" 
which is separate from the integrated circuit 
and has an amplification degree; and 
an SAW filter which is separate from the inte- 
5 grated circuit and attenuates adjacent bands 

out of the intermediate frequency band of the 
television signal by a predetermined attenua- 
tion amount, 

wherein the integrated circuit has at least a first 
10 terminal and a second terminal and outputs the 

intermediate frequency signal obtained by the 
frequency conversion by the mixer from the first 
terminal, and the intermediate frequency signal 
is serially passed through the intermediate fre- 
75 quency amplifying circuit and the SAW filter and 

supplied from the second terminal to the inter- 
mediate frequency circuit. 

2. A television signal receiving tuner according to 
20 claim 1 , wherein the amplification degree of the in- 
termediate frequency amplifying circuit is set to be 
equal to or higher than a value which is obtained by 
adding insertion loss of the SAW filter to the abso- 
lute value of a difference between the isolation be- 
25 tween the first terminal and the second terminal and 
the attenuation amount of the SAW filter. 



'" Video intermediate frequency signal +P which is leaked' 
from the first terminal 8 to the second terminal 9 in the 
integrated circuit 6 and is in the adjacent band on the 
upper side and the sound intermediate frequency signal 
-S which is in the adjacent band on the lower side re- 
mains at the same value of 45 dB. When the first inter- 
mediate frequency amplifying circuit 3 is mounted at the 
front stage of the SAW filter 4, however, the noise figure 
of the intermediate frequency signal IF is lower. 
[0033] As described above, the television signal re- 
ceiving tuner of the invention comprises: the integrating 
circuit including the mixer and the intermediate frequen- 
cy circuit which frequency convert at least a received 
television signal to an intermediate frequency signal; the 
intermediate frequency amplifying circuit which is sep- 
arate from the integrated circuit and has an amplification 
degree; and the SAW filter which is separate from the 
integrated circuit and attenuates adjacent bands out of 
the intermediate frequency band of the television signal 
by a predetermined attenuation amount. The integrated 
circuit has at least a first terminal and a second terminal 
and outputs the intermediate frequency signal obtained 
by the frequency conversion by the mixer from the first 
terminal, and the intermediate frequency signal is seri- 
ally passed through the intermediate frequency ampli- 
fying circuit and the SAW filter and supplied from the 
second terminal to the intermediate frequency circuit. 
Consequently, without hardly influenced by the interme- 
diate frequency signal leaked from the first terminal to 
the second terminal, the attenuation amount of the sig- 
nals of the adjacent channels can be increased, so that 
the video quality of the television receiver can be in- 
creased. 

[0034] According to the television signal receiving 
tuner of the invention, since the amplification degree of 
the intermediate frequency amplifying circuit is set to be 
equal to or higher than a value obtained by adding the 
insertion loss of the SAW filter to the absolute value of 
a difference between the isolation between the first and 
second terminals and the attenuation amount of the 
SAW filter, the selectivity characteristic of the SAW filter 
can be utilized as it is. 

[0035] In the television signal receiving tuner of the 
invention, since the intermediate frequency amplifying 
circuit is provided at the front stage of the SAW filter, the 
noise figure of the intermediate frequency signal IF is 
preferable and the video quality of the television receiver 
can be increased. 



3. A television signal receiving tuner according to 
claim 1 or 2, wherein the intermediate frequency 
30 amplifying circuit is provided at the front stage of the 
SAW filter. 
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Claims 

1. A television signal receiving tuner comprising: 

an integrating circuit including at least a mixer 55 
which frequency convert a received television 
signal to an intermediate frequency signal and 
an intermediate frequency circuit; 
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